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SERIGRAPHED ANTENNA FOR A MOTOR VEHICLE 

The present invention relates to the antennas fitted to motor vehicles, more particularly the 
antennas serf graphed on the rear window of such vehicles, and especially motor vehicles of the 
5 station wagon type. 

The antennas intended to be mounted on board private or utility vehicles are more and more 
commonly being incorporated in such a way that they are no longer visible from outside the 
vehicle, thus permitting this vehicle to have a more unified appearance which appeals to current 
10 taste among the public. The drawbacks linked to the use of protruding equipment, which 

include considerations of aerodynamics, noise, vibrations, sealing-tightness and vandalism are 
thus greatly reduced. 

This being the case, it is important that the antenna be placed in an environment such that it is 
15 able to continue to carry out its essential function which consists of a transduction of an 

electromagnetic field (external to the vehicle) into an electrical signal which can be used by 
radio equipment. 

A compromise therefore always has to be sought between the position of the antenna which it is 
20 desired to conceal as much as possible and its radiating performance which is affected to a 

greater extent the more the radiating structure of the antenna is incorporated into the vehicle and 
in particular the closer it is to its metal parts. 

On the other hand, automobile manufacturers attach great importance to a single so-called 
25 "multi-function" housing including a number of functions, which makes it possible to simplify 
incorporation into the vehicle and the passage of the cables connecting this housing to the car 
radio reception device or to the device which requires the signals received by the antenna. 

FM and remote keyless entry antennas have linear terrestrial polarisation and the reference is an 
30 antenna of a length equal to one quarter the wavelength (or a length of about 750 mm for FM 
and 1 70 mm for remote keyless entry). 



1 



WO 2005/078858 PCT/FR2005/000269 



The current state of the art offers numerous possibilities for so-called concealed antennas, in 
particular for the following three reception-radio functions: 

FM radio (Frequency Modulation between 76 MHz and 108 MHz); 
5 - AM radio (Amplitude Modulation) between 140 kHz and 1.7 MHz; 

Remote keyless entry function 434 MHz (or 3 15 MHz for Japan). 

The radiating part of these antennas is formed by conductive lines serigraphed onto the glazed 
part of the vehicle which then serves as a support. The lines are of a thickness of 0.8 mm 
1 0 permitting passage of a current sufficient and acceptable for good operation of the defroster. 

As a supplement to this radiating part on the rear window, antennas serigraphed on the left 
and/or right rear quarter panel windows can be added either for the FM radio application or for 
the AM radio application. 

15 

For a station wagon type vehicle the opening rear window is used as a support for the aerial of 
the FM antenna and the quarter panel window contains an aerial used for both remote keyless 
entry and AM, and possibly FM, functions. The two glazed supports (rear window and quarter 
panel) must be produced in a typical manner without application of an athermal process. 

20 

In general, each of the functions of concealed FM, AM and remote keyless entry antennas use 
an aerial and an electronic circuit which is as close as possible thereto. 

The aerial of the AM antenna is formed from one or a plurality of conductive lines of a 
25 thickness of about 0.8 mm in the central part of the quarter panel window. The 

electronic housing comprises an electronic circuit effecting a high impedance adaptation 
from the aerial towards the radio receiver. 

The aerial of the FM antenna on the rear window is formed from a number of conductive 
30 horizontal lines varying between a minimum of 10 and a maximum of 30. These lines> 

being of a thickness of about 0.8 mm, are also involved in the defrosting function. The 
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electronic housing comprises a circuit effecting the adaptation of the aerial impedance to 
the characteristic impedance of the coaxial cable exiting the housing, i.e equal to a value 
which is as close as possible to 75 ohms. 

5 - The aerial of the FM antenna on the quarter panel window is formed by a number of 

conductive lines in the central part of the quarter panel window. The electronic housing 
comprises a circuit effecting the adaptation of the aerial impedance to the characteristic 
impedance of the coaxial cable exiting the housing, i.e. equal to a value as close as 
possible to 75 ohms. 

10 

The aerial of the remote keyless entry antenna can be identical to the AM aerial or FM 
aerial. The electronic housing comprises an electronic circuit board effecting the 
adaptation of the aerial impedance to the impedance of the coaxial cable exiting the 
housing, i.e. close to 50 ohms. 

15 

This housing is said to be passive or active according to whether a power supply of +12 V 
coming directly or indirectly from the battery of the vehicle is used. The function of the active 
housing is to amplify the signal with the use of one or a plurality of transistors. The choice of 
using an active or passive electronic housing is made according to the average gain of the 
20 antenna calculated with respect to a reference antenna (quarteFwave antenna) on a squared mass 
basis of 1 .5 m per side and 1 .5 m in height with respect to the ground. 

In general, the minimum acceptable gain with respect to the reference antenna is about- lOdB. 
The average gain is obtained by calculating the average of 360 measurement values (a 
25 measurement for each degree around the vehicle). If, with a passive housing, the antenna is 

below this limit of -lOdB an active housing will generally be used to compensate for the missing 
dB. 

In top-of-the-range vehicles the FM reception is improved by bringing together different 
30 antennas, from two to possibly as many as four, called FM1, FM2, FM3 and FM4. These 
different antennas can use as a support both the rear window or the right and/or left quarter 
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panel windows. The signal on each aerial is picked up at a point called the collector point using 
a simple wire. The connection between the aerial and the wire is made by a push button. The 
other end of the wire is connected to a housing at a distance not greater than 150 mm. 

5 The various FM1, FM2, FM3 and FM4 antennas can use the same aerial but with the collector 
point disposed differently thereon. Thus the electromagnetic responses of these antennas, which 
are the radiation patterns, are different. In fact, these collector points create different surface 
currents on these aerials. These different antennas can thus be combined ^signals added or 
subtracted or switched in rotation) in order to provide an output signal which is improved with 
1 0 respect to a single serigraphed antenna. 

This antenna system is intended for vehicles having a rear window which is of a standard 
design, of the type extruded without application of an athermal process. 

1 5 The object of the present invention is to propose a serigraphed antenna device for the rear 
window and the quarter panel window of a motor vehicle of the station wagon type of the 
general known kind mentioned above, which, while ensuring excellent reception of the signals 
both in frequency modulation and in the remote keyless entry function, is of a design and 
implementation which are particularly simple and economical. 

20 

The antenna serigraphed on the opening rear window and quarter panel window of a station 
wagon type motor vehicle in accordance with the invention has at least the functions of FM2 
radio and remote keyless entry reception, each of these antenna functions comprising an aerial 
and an electronic circuit which is as close as possible thereto, the aerial of the FM2 antenna on 
25 the rear window incorporating the defrosting network, and the aerial of the remote keyless entry 
antenna being supported by the quarter panel window, and is characterised in that the aerial of 
the FM2 antenna comprises two vertical lines which are symmetrical with respect to a middle 
longitudinal vertical plane and are superimposed with the defrosting network. 

30 Advantageously the serigraphy of the defrosting network incorporated into the aerial of the FM2 
antenna according to the invention has a U shape and the said aerial comprises a serigraphed 
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earth line of a length of the order of 530 mm. 

According to a supplementary feature the antenna according to the inventicn comprises a two- 
wire cable to pick up the FM signal at the aerial of the FM2 antenna and to transmit it to an 
5 electronic housing, this two-wire cable comprising an earth wire connected to the serigraphed 
earth and an FM signal wire connected to the symmetrical lines of the serigraphed aerial. The 
points of connection of the earth wire and the FM signal wire are disposed very close to each 
other to permit use at the end of the two-wire cable of a connector with two push buttons. 

10 According to another feature of the invention the aerial of the remote keyless entry antenna is of 
an F shape serigraphed on the quarter panel window of the vehicle, which resonates at 434 MHz 
with an impedance of 50 ohms at its power supply point. The aerial also has a serigraphed earth 
line, of a length of the order of 1 50 mm, and a two-wire cable is used to pick up the remote 
keyless entry signal at the aerial of the antenna and to transmit it to the electronic housing. 

15 

In order to ensure good understanding of the invention a preferred embodiment will be 
described hereinunder by way of non-limiting example with reference to the attached schematic 
drawing in which: 

20 Figure 1 is a very schematic plan view of a station wagon type vehicle with its Cartesian 
reference axes shown; 

Figure 2 is a plan view of the opening rear window of a station wagon type motor vehicle 
serving as a support for the aerial of an FM2 antenna; 

25 

Figure 3 is an elevational view of the aerial of the remote keyless entry antenna fitted to a 
quarter panel window of the station wagon type motor vehicle of Figure 2; 

Figure 4 is a detailed view, on an enlarged scale, of the aerial of the remote keyless entry 
30 antenna of Figure 3; and 
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Figure 5 is a perspective view of the lower face of a connector with a double piBh button 
serving to connect the two-wire cable to the aerial of the FM2 antenna. 

With reference to Figure 1, at the point 1 a motor vehicle of the station wagon type is 
5 schematically illustrated, comprising in particular an opening rear window 2 and a rght quarter 
panel window 3. 

In accordance with the invention the opening rear window 2 of the vehicle 1 serves as a support 
for a serigraphed FM2 antenna and the right quarter panel window 3 supports the aerial of a 
10 remote keyless entry antenna to provide an FM2 signal for the FM band and a remote keyless 
entry signal. 

With reference to Figure 2 the FM2 antenna is formed by an FM2 aerial and an active electronic 
housing. The aerial of the FM2 antenna which is serigraphed on the opening rear window 2 is 
15 formed by the original defrosting network 4 having a U shape on which are superimposed two 
vertical lines 5 which are symmetrical with respect to the middle longitudinal vertical plane of 
the vehicle 1. The defrosting network 4 comprises defrosting collectors 6, 7 which are supplied 
with power in their middle. 

20 A thick serigraphed line 8 of about 530 mm in length is coupled by proximity to a large earth 
plane such as the chassis of the vehicle 1, the internal metal flap of the tailgate or the adhesive 
fixing the rear window to the metal tailgate. Only this serigraphed line 8 can be located in the 
proximity (or at a distance less than 10 mm) of a metal part. In contrast, the serigraphy 4, 5, 6, 7 
which forms part of the FM2 aerial must not be too close to the metal structure of the vehicle 1 

25 because there would be coupling to the metal which would cause a resulting loss of the FM2 
signal. In order to avoid this, the serigraphy 4, 5, 6, 7 must be at least 7 mm away from the 
metal edge and there must be no superimposition with metal parts of the vehicle 1 . 

For good operation of the system, a filtering and decoupling device is used on the power supply 
30 wires of the defroster, connecting the collectors 6, 7 of the defrosting network 4 to the positive 
pole of the battery and to the earth. This filtering and decoupling device, not shown in the 
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drawing, is composed of an inductor disposed on the power supply wire connected to the 
positive pole of the battery and of an inductor placed on the earth wire, the two indictors being 
disposed about 100 mm from the defroster collector 6, 7. These inductors avoid the radio 
frequency signal being conducted by the power supply wires of the defroster to the positive 
5 terminal or to the negative terminal of the battery. 

The dimensions of the antenna serigraphy depend on the surface of the rear window 2. The 
FM2 antenna system on the opening rear window 2 shown in Figure 2 is adapted to a 
rectangular opening rear window with an approximate surface which is not less than 0.48 rrf. 

10 

The electronic housing 9 adapts the impedance of the FM2 antenna to 75 ohms. The FM2 signal 
is picked up at a connection point 10 on the part of the aerial formed by the two vertical lines 5, 
the position of which is chosen to permit an FM2 antenna to be obtained which is directional in 
the direction of the X axis, on the plane Z=0 (see Figure 1). 

15 

The picking up of the FM2 signal at the connection point 10 is effected by a two-wire cable 
formed from wires 11, 12, having at one end a connector 13 (Figure 5) of the type with a double 
push button engaging the connection point 1 0 of the serigraphed network and a connection point 
14 of the earth line 8 disposed in the immediate proximity of the connection point 10. The wires 
20 11,12 have a length of one metre between the rear window 2 and the electronic housing 9. 

The two- wire cable 11,12 can be interrupted by means of a conventional connector 15 to permit 
fixing of this two-wire cable 11, 12 to the chassis. A length of one metre is selected because 
this constitutes passage of a half wavelength at 98 MHz in a vehicle type environment. 
25 According to the placement of the two- wire cable 11,12 and this cable's environment in the 

vehicle 1, to the distance between the two- wire cable 11,12 and the chassis, and to the possible 
presence of other foreign bodies in the proximity of the two- wire cable 11, 12, the value of the 
impedance which is dependent on the frequency can thus differ from one vehicle to another. 

30 The FM2 electronic circuit associated with the electronic housing 9 can also change for each 
vehicle. However, the choice of a length for the two- wire cable 11,12 equal to a half 
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wavelength correctly responds to the cable's environment in the vehicle. 

The impedance of the FM2 aerial at the collector is also found at the entrance of the electronic 
housing apart from the detail of the cross coupling between the two-wire cable and the chassis. 
5 Using a length of one metre of the two- wire cable 11, 12 the system thus makes it possible to 
respond "transparently" to possible different installations of the two- wire cable 11, 12 in each 
vehicle produced. 

In the illustrated example the two- wire cable 11,12 used is composed of two flat conductive 
10 copper wires (or wires having a core resistance lower than 40 ohms per km), each wire 

consisting of a strand of a number of conductors (between three and ten) for a maximum overall 
diameter of 0.9 mm. The two conductive wires 11, 12 are isolated (operating voltage less than 
45 V) with a material compliant with the demands of the manufacturer of the vehicle 1 . The 
maximum dimensions do not exceed 1.60 x 3.30 mm including the sheath. 

15 

The two- wire cable 11,12 terminates at the end of one metre by the double push button 
connector 13 which has pitch of 15 mm. 

The location selected to install the electronic housing 9 is the right or left interior strut of the 
20 vehicle 1 , towards the top at the passage sleeve between the chassis and the tailgate of the rear 
door. The housing 9 is rectangular and is disposed on the rear metal panel or on the metal strut. 
It is fixed by a screw to the chassis, this chassis then serving to obtain the earth signal. 

The second antenna fulfilling the remote keyless entry function is shown in Figure 3. It is 
25 composed of a remote keyless entry aerial and a passive adaptation electronic circuit placed in 
the electronic housing 9. The remote keyless entry aerial is formed by serigraphy 15 in the form 
of an F (shown on a larger scale in Figure 4) produced on the right quarter panel window 3 on 
the same side of the electronic housing 9. A collector point 17 of the remote keyless entry 
signal is placed at the end of the horizontal lower arm of the serigraphed F 15. 

30 

A thick serigraphed line 16 (Figures 3 and 4) is in contact with the adhesive fixing the quarter 
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panel window 3 to the chassis. The adhesive is disposed in a so-called primary region. 

A two-wire cable 18, 19 of a length of 400 mm, connects the collector point 17 of the aerial 
which is located on the quarter panel window 3 and a passive adaptation circuit disposed in the 
5 electronic housing 9. The length of 400 mm for the two- wire cable 18, 19 is chosen because it 
constitutes passage of a wavelength at 434 Mz [sic] in a vehicle type environment. 

According to the placement of the two- wire cable and the environment around this cable in the 
vehicle, to the distance between the two-wire cable and the chassis, to the possible presence of 

10 other foreign bodies in the proximity of the two- wire cable, the value of the impedance which is 
dependent on the frequency can thus differ from one vehicle to another. This causes a 
modification in the overall response of the impedance of the aerial from one car to another. 
Furthermore, the electronic circuit associated with the housing can also change for each vdiicle. 
However, the choice of a length for the two-wire cable equal to a half wavelength correctly 

15 responds in the environment of the aerial. The impedance of the aerial at the collector point 17 
is also found at the entrance of the electronic housing 9, apart from the detail of the cross 
coupling between the two-wire cable 18, 19 and the chassis. Using the length of 400 mm for the 
two-wire cable the system makes it possible to respond "transparently" to possible different 
installations of the two- wire cable 18, 19 in each vehicle produced. 

20 

The two-wire cable 18, 19 used has, apart from its length, the same features as those indicated 
above for the two- wire cable 11, 12 of the FM2 antenna and it is thus not necessary to repeat 
them here. This two- wire cable 18, 19 also terminates by a double push button connector (not 
shown in the drawing but which is identical to the connector 13 of Figure 5) with a pitch of 15 
25 mm. This connector cooperates with the collector point 17 of the serigraphed aerial 15 whichis 
F-shaped and has a point 20 on the serigraphed earth line 1 6 which is chosen in the immediate 
proximity of the collector point 17. 

The dimensions of the serigraphy of the remote keyless entry antenna are defined to cause the 
30 aerial to resonate around 434 MHz, a maximum radiated gain being obtained with an impedance 
at the power supply point of the aerial equal to 50 ohms. The dimensions suitable for this effect 
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of the remote keyless entry aerial 15 being a length of the vertical bar of the F of 130 mn\ a 
distance between the two horizontal bars of the F of 55 mm, a distance of 20 mm between the 
vertical bar of the F and the earth line 16, and an offset of 10 mm between the upper end of the 
F and the corresponding end of the earth line 1 6. 

This remote keyless entry antenna system shown in Figure 3 is adapted for a triangular or 
trapezoidal quarter panel shape having an approximate surface which is not less than 0.08 rrf. 

It will be understood that the description above has been given simply by way of example, 
without being limitative, and that constructional modifications or additions could be made 
thereto without departing from the scope of the present invention. 
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